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Background
Communication is associated with high quality end-of -life care (Curtis et al., 2012; Leung et al., 2012) . Several types of communication related to end-of-life-care have been investigated in the intensive care unit (ICU), including communication between healthcare providers such as nurses and physicians and between healthcare providers and patients and their families (Truog et al., 2008) . Handover is defined as the transfer of information, professional responsibility and accountability among healthcare providers (Australian Commission on Safety and Quality in Health Care, 2008) . Handover has traditionally occurred at the beginning of each shift where the oncoming nurse receives information from the outgoing nurse. Despite technological changes, handover has survived as an important formal process of nursing communication (Spooner et al., 2013 ). Yet, there is little known about the quality of ICU nurse to nurse handover communication, especially associated with end-of-life care. Therefore the major objective of this study was to describe the quality of ICU nurse handover as related to end of life.
Review of the Literature
End of life is a reality in the ICU. Approximately 14% of Australian patients (Moran, Soloman et al 2013) and 14.9% of British patients admitted to the ICU died in the ICU (ICNARC 2012) . In 2010, 3,397 out of a total of 39,590 deaths (8.6%) occurred in an ICU in Israel (Israel Ministry of Health, 2011) . The exact percentage of Israeli patients admitted to the ICU who have died there has not been reported. Often a patient's death comes unexpectedly but it can also occur after considerable effort where treatments are considered to be futile and end-of-life decisions are made (Lautrette et al., 2006) . Care under such circumstances has been called end-of-lifecare and often consists of palliative care, defined as care aimed at increasing the Page 6 of 26 A c c e p t e d M a n u s c r i p t 6 quality of life of patients with life threatening illnesses and their families, by the prevention and treatment of pain and suffering through physical, psychosocial and spiritual support (WHO, 2013) .
The quality of end-of-life-care has been shown to be lacking in the ICU (Nelson et al., 2006) . Indicators have been designed to measure the quality of end-of-life care and include patient and family centred decision making; communication with patients and families; continuity of care; emotional and spiritual support for patients and families; symptom management; and identification of patient and family end of life treatment preferences and decision making surrogates (Nelson et al., 2006) . Many of these indicators apply to all ICU patients, regardless of whether they are expected to die in the near future. Most of these indicators should be communicated during handover because handover in the ICU involves the transfer of responsibility for unstable, unpredictable patients whose end-of-life issues might arise at any moment.
A study of UK and Israeli ICU nurses (Endacott et al., 2010 ) found that communication was the key factor important in ensuring a 'good death' for a patient in ICU but documentation practices varied across individual units, with shift handover used as the main communication process.
Continuity of care relies on current information being passed during shift changes so that the oncoming shift can plan and implement care, thereby decreasing errors and omissions that might impact on effective and safe patient care (Scovell, 2010) .
Handover has several other functions including exchange of clinical information, a forum for briefing and debriefing, a discussion of opinions, the expression of feelings (eg: anxiety, stress, helplessness, frustration), peer support, imparting of social norms, demonstration of nursing skills (such as medical knowledge and tidiness), fostering of group cohesiveness and encouraging team building (Poletick & Holly, 2010) .
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A c c e p t e d M a n u s c r i p t 7 However, handover can be problematic, in that information can get lost, omitted or garbled, leaving patients at risk and increasing patient morbidity and mortality. ICU handover may be especially challenging due to the lack of standard practices, fatigue, high workload, and shift work (Pickering, et al., 2009) . A European study of 10 countries determined that 61% of nurses were dissatisfied with nurse handover (Meisner et al., 2007) . In two studies of nurses from Australian hospitals, 50-56%
reported that the information they received was subjective, 30-48% stated that they could have gotten the information elsewhere while 40% complained of receiving irrelevant information and another 14-35% that handover took too much time (O'Connell et al., 2008; Street et al., 2011) . In another study of 23 taped handover reports of a general medical ward, it was reported that 85% of information already in written reports. 9.5% of information not relevant to on-going patient care (such as stereotyping debriefing), and 5.9% of content involved a discussion of on-going care or ward management that could not be recorded in other sources (Sexton et al., 2004) .
In recognition of these potential problems, the American Joint Commission created "Standards for Handover Quality" (2006) that include up to date and accurate information, limited interruptions, process for verification and the opportunity to review any historical relevant data.
In summary, the quality of ICU end of life care needs improvement, where communication, including handover, has been shown to be an important factor. If communication related to end of life can be enhanced, then quality of end-of-life care should improve. A first step in the process of improving quality of care is to measure and describe it (Glavan et al., 2008; Nelson et al., 2006) . The aim of this study was to describe the quality of ICU nurse handover related to end-of-life care. 
Sample:
The sample was a convenience sample of all of the handovers conducted on the days of data collection in the designated units in Israel and the UK. The days of data collection were randomly chosen. In Australia, days of data collection were chosen by convenience however specific handover reports were randomly chosen on a given day. All of the handovers were conducted by staff nurses who were registered nurses. Of the 157 handovers measured, 45 were in the UK, 46 in Australia and 66 in
Israel.
Instruments: Handover quality was rated based on the ICU End-of-Life Handover tool developed by the authors (Endacott et al., 2012) . The purpose of this instrument was to describe the quality of nurse to nurse communication during shift handover as applied to end-of-life care in the ICU. The tool is a checklist that contains 24 items, where observers are asked to rate each item on a yes/no basis. Each item receiving an answer of "yes" received a score of one while items with a negative answer received a score of zero.
The tool is divided into three sections: patient/nurse characteristics (three items), the handover process (six items) and the content of the handover (15 items). The content section of the tool can be further divided into subscales including end-of-life issues (six items), family needs (six items) and family communication (three items). Cronbach's alpha reliability for the scale was .92. A pilot study was conducted where handover reports on two days, two shifts per day were analysed. Two data collectors were present during the handover and rated each handover independently.
Neither data collector was a member of the observed unit. Inter-rater reliability was found to be r = .68. The tool was rated for content validity by a panel of six critical care nursing experts, including those with expertise in ICU end-of-life care and palliative care. The experts were asked to rate each item for its relevance and clarity.
All experts agreed that all of the items were relevant and clear, with some minor corrections. Experts were also asked to add other items that they thought would be relevant to the topic. No other items were added to the questionnaire. Feasibility was also tested during two consecutive shift handovers by two observers. Both observers reported that the tool was easy to use and clear, thereby demonstrating feasibility in this population.
Data collection:
In Israel and the UK, the tool was used to measure the quality of end of life-related communication during shift handover on each unit. On the designated day of data collection, all of the handovers during that shift were sampled.
Handovers were conducted at the patients' bedsides. Nurses were aware that the Page 10 of 26 A c c e p t e d M a n u s c r i p t 10 handover was being observed. One observer for each unit rated each handover according to the items in the tool. These observers were either one of the authors of the tool or observers who were trained by one of the authors. The Australian data were collected using audiotaped handovers. These handovers were not directly observed. The transcripts of the handovers were reviewed and scored by two data collectors according to the instrument described above Data analysis: Descriptive statistics (mean, standard deviations and frequencies) were used to analyse the items on the ICU End-of-Life Handover tool and its subscales. Differences between countries and units for subscale scores were determined using Analysis of Variance while differences on individual items were analysed using Chi Square.
Ethical Review: Ethical committee approval was obtained from all of the institutions in which the study took place.
Results
A total of 157 handovers were observed and rated. All of the nurses who reported on patients during handover cared for the patient during the previous shift. Notes were used in 95% (n=150) of the handovers. The vast majority of families were not present (n=142, 90%) during handover. For the most part, interruptions were limited (n=136, 87%) and incoming nurses could ask questions (n=149, 95%). All other process aspects of the handover were very dependent upon the unit protocol. In Israel, the vast majority of nurses receiving the handover had cared for the patient in the previous 48 hours (n=47, 71%) as opposed to nurses in the UK (n=13, 29%) and Australia (20%). Most of the nurses on shift were present for the bedside handover in Israel (n=34, 52%) and for some of the UK handovers (n=12, 27%) but the Australia A c c e p t e d M a n u s c r i p t 11 handover was conducted just with the nurse taking over the care of the patient. While very few patients were conscious in Israel (n=3, 5%), some were in the UK (n=16, 36%) and over half in Australia (n=25, 54%) . This difference in the patient populations was also seen in whether the patient was expected to die where only 2% (n=1) was expected to die in Australia, 23 (35%) in Israel and 19 (42%) in the UK.
The highest levels of handover communication were in the areas of goals of care (n= 120, 76%) and pain management (n=115, 73%) while lowest levels were related to legal issues, whether the patient had an advanced directive (n=2, 1%) and the identification of a health proxy (n=15, 10%). All other aspects of handover communication ranged between 19-59% (Table 1 ).
Significant differences were found between countries and units in the total handover score (country: F(2,154) =25.97, p=<.001; unit: F(6,150) p=<.001; unit: F(6,150)=42.45, p=<.001 ) and for the process subscale for units only (F(6,150)=8.98, p=<.001). Significant differences were also found between countries on most of the content items of the handover. Bonferroni post hoc analyses showed that content items were significantly more frequently reported in the UK and least reported in Australia.
Significant differences were found between units for all of the individual items in the questionnaire except for the following items: is the nurse who is caring for the patient the person who delivers the handover (the answer was yes for all of the handovers) and handover information related to advanced directives. For a more detailed description of the differences between units, see Table 2 .
A c c e p t e d M a n u s c r i p t 12 The total handover score was higher if the oncoming RN didn't know the patient (t(155)=2.74, p=.007), if the patient was expected to die during the shift (t(155) = -9.60, p<.001) and if the family were present (t(155)= -5.97, p <.001).
Discussion
The quality of communication related to end of life at handover in the ICU was found to be universally low in legal issues surrounding end-of-life (such as proxy status and advanced directives), moderate to high in pain management but varied in all other content areas related to end of life. Room for improvement exists in all areas in all of the units studied. However the total handover score was higher when quality of care might be deemed at greater risk (if the nurses didn't know the patient or the patient was expected to die), indicating that nurses were exercising some form of discretionary decision making around handover communication. The handover score was also higher when the family was present.
While no studies were found that investigated handover reports of legal issues surrounding end-of-life such as proxy status or advance directives, several previous studies have reported on relatively low levels of these reports in written documentation. For example, in a report of patients from an Oncology ICU, 15.7% had an advanced directive, 47.6% had a health care proxy and 36.7% had neither (Halpern et al., 2011) . These frequencies were higher than those reported for two studies of Medical Intensive Care Units where only 9-15% of patients had a documented advanced directive (Baranowski-Birkmeier et al., 1995; Kemp et al., 2004) . However all of these findings are considerably higher than the frequencies found in the current study. One possible explanation is that these studies were In contrast, handover reports frequently contained information related to pain management. Pain has been repeatedly emphasized as an important aspect of nursing care, so much so that the United States Joint Commission has designated it as the fifth vital sign and has required hospitals to improve their documentation and treatment of pain (Nworah, 2012) . Pain and symptom management appeared most often on routine written forms of documentation (Clarke et al., 2004) . While pain management had the highest frequencies of handover reporting, levels in all units were still far below the frequency that is expected.
As more and more patients are admitted to ICUs with chronic diseases, the need has increased for daily communication of goals of care (Martin & Koesel, 2010) . Documentation of these goals has led to improved patient outcomes such as decreased ICU length of stay and ventilator-associated pneumonias (Siegel, 2009 ) but also to improved perceptions of nurse communication (Phipps & Thomas, 2007) . No study was found that specifically addressed handover report of goals of care; however it would seem that some units are more inclined to include such reports in their handovers. M a n u s c r i p t 14 Unit culture and protocol seem to play a significant role in end-of-life handover reporting as the frequency of reporting most of the handover content was significantly different between countries and units. Part of this might be explained by the differences in patient populations, where in some units there were significantly higher frequencies of comatose patients and those expected to expire. Country differences also exist related to types of end-of-life decisions. For example, in Israel for the most part, withdrawing treatment is considered against the law while withholding treatment is accepted. While advanced directives are legal in Israel, a very low percentage of the population are familiar with them and they are not commonly found on in-patient units. In the UK and Australia advanced directives are promoted by patient interest groups but are not yet widely used. In the UK there is a greater tendency to withdraw than withhold treatment (Sprung et al 2008) , whilst in Australia both may be used, focusing on the recognition of 'futility' to underpin decision-making (Bloomer et al 2010) . Cultural differences between units in the same country were not investigated.
These differences might also underlie differences in handover practices. It should also be noted that this study monitored only what was reported during patient handover. Actual nursing practices were not measured so that even though certain practices were not reported, it does not necessarily mean that they were not practiced.
Many of the handovers were of patients who were not considered to be at the end of life. As stated above, many patients die in the ICU or soon thereafter (ICNARC 2012; Moran et al 2013) . Attempts have been made to prognosticate who will die however these attempts are flawed and it is extremely difficult to predict who will survive the ICU on an individual basis (Ehlenbach & Cooke 2013; Fisher & Ridley 2012) . Therefore, healthcare providers continue to provide life sustaining treatments in an atmosphere of uncertainty. This uncertainty is associated with a lack of M a n u s c r i p t 15 consensus as to end of life decisions and studies have shown that in many instances there is a lack of consensus between healthcare providers as to who is considered 'at the end of life'. Nurses often come to this conclusion before their physician colleagues (Aslakson, Wyskiel, Thornton, et al. 2012 ). This lack of consensus is a major source of conflict in the ICU (Azoulay, Timsit, Sprung et al 2008) . One potential method of dealing with this conflict is to adopt a view where all ICU patients are considered to be potentially at the end of life, a position promulgated by an expert panel of ICU practitioners who developed quality indicators for end of life ICU care (Nelson et al 2006) . This approach is similar to more recent approaches to palliative care, where all patients, whether they are expected to die or not, are treated with some aspects of palliative care (such as symptom management and attention to advanced directives).
Study limitations:
This study was a convenience sample of handovers conducted on only seven units in three countries therefore generalizations cannot be made about entire countries and certainly not about ICU practices in general. The tool used in this study was developed in a limited number of centres. When tested during the pilot study, the tool had a moderate, yet acceptable level of inter-rater reliability, thereby potentially affecting the validity of the measurements. Handover communication evaluated in Israel and the UK was live while those in Australia were audiotaped. This difference might also bias the results. The relatively low scores indicate that the presence of an observer did not unduly influence the content of the handover. The results might also be affected by institutional and national culture. Another potential limitation is that information from all of the handovers was used as data for this study when in reality it is expected that only a small percentage of patients will die in the ICU. It is probable M a n u s c r i p t 16 that analysing just the data from patients who were known to be at the end of life would have yielded different results.
Recommendations/implications:
Given the relatively small sample and limited population, it is recommended that this tool be tested on other ICUs around the world. Other medical information such as severity of illness could also be collected and correlated with the quality of end of life handover reports. It is also recommended that future studies use a mixed method approach, combining quantitative and qualitative measures in order to further explore the influence of local culture on end of life handover quality. This tool might also be used to measure and monitor clinical practice quality improvement interventions.
Given the low levels of end-of-life reporting, it is recommended that efforts be made to determine why such levels are found and to design, test and implement interventions to improve the level of end-of-life handover reports. One possible suggestion is the addition of end-of-life written documentation.
Conclusions:
Based on the results of this study, there is a global need for improvement of handover practices in all areas related to end-of-life. Further studies are recommended that will assist in the development and implementation of such practices.
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